Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 1 




120 



FIG. 2A FIG. 2B 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 




FIG. 4 



410 



\ 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 5 



500 

\ 



DETERMINE SCALABLE PARAMETERS 
ASSOCIATED WITH AT LEAST TWO 
SUBSTRATE CONTACTS 




CONSTRUCT A MATRIX OF THE 
SCALABLE PARAMETERS 



■520 



DETERMINE RESISTANCE VALUES IN 
THE SUBSTRATE FROM THE MATRIX 



■530 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



OurRef.No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



600 



\ 



♦ 

1u 

I 

4u 

u 



150u 



FIG. 6 



Contacts 



B 



1 Ohm-cm 



15 Ohm-cm 



1 mOhm-cm 



P type Substrate 




■630 



FIG. 7 



700 



\ 



leooor 



14000 

12000 

^10000 
O 



N 



6000 



4000 



1 


1 


























0 
























. 





20 40 60 

w1(um) 



80 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 8 



800 



\ 



,x10 



o 

£ 

E 



0.5. 







! 

i 


' } 

/ 






/ 




810- 






_ 

O 1 c 








12 


/ 








/ 









20 



40 

w1(um) 



60 



80 



FIGS. 9A-D 



5X FLOW LINES FLOV L1HB3 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



1000 



FIG. 10 



\ 



10 



10" 



10 



10* ! 



• •I » Ik 

IIJIMIItllliiiitlttlMlllillllllltlllltlMlil 

iKlllllttti iiMllllililillllilltlMlil 

iiiiiiliiaiiilliliitiniiiiiiiiiiitiititi 
iijilililiiilll«liiiii)iiiiaiiiliiiilitiil^ilt 

ll]lM*llllllllltlllll>llllllllllltllllll|^>llt 



. - 1 l« 1 1 - 
I i I •• • • • 
• 1 1 •• • 1 1 

• I II 1 1 
1 11 ■■ 1 1 1 
1 1 1 II 1 1 1 



r 

if i 1 1 ii hi 
iiiii ii^i I 

iiilliiri I 
mil iiCi 
II ill ii Ci I 



.nil. I 
11 1 1 1 11 
■ I 1 1 1 il 
II 1 1 • 11 
• I 1 1 1 11 1 
II 1 11 III 



Ji ^lil lOi I 



il I il I i 
■ I 1 11 
1 1 II • II • I 
11 11 1 II II 
1 1 II I II 1 1 
II I II 1 1 







1 1*11^1* 


lllltlillil il 

mill Ill* 

IIIMIilllliittlll 


1 1 1 I i 1 11 
1 i 1 1 i 1 ii 


1 1 1 il 1 1 1 II 1 II 1 1 1 11 

liiiiiiiiiiiiiiiii 

iiiiiiiiiiiiiiiiii 


Itlllllllllillltll 

S 1 1 1 1 1 11 1 1 1 ill ■ 1 ■• 
«iiliiiiliiillilll 
ji|lllll|l jM|l jll 


iiiliiiilli*itiiM 
liliiiiitiiiiiiiit 


i i 1 1 1 1 f i 


i 1 II t • 1 i J 
I • ■ i 1 i 1 ■/ 



lOliD 



itiiiiiiiiiii»>ii«iitiiii 
IllllllllllllCliiiiiiiiiillltllll 



iiiiiiCiii 

I II I il ui 1 1 



■iiiiiiiiiiiiii 



1012- 



m^t 

n 1 




1 1 1 i I 


i 1 1 1 1 n 1 II 


f 1 II 1 1 1 


II 


1 1 II rt 1 II ■ 1 1 It 1 1 1 II 


1 III i 




mil 


i • 1 i 1 ill 1 i 1 


• 1 ill 1 1 


■ 1 


It II Ct t III i 1 iiiii II 


mil 


|!^^iiii 


II III 


11 1 1 1 M 1 il 


■ 1 ill • 1 


II 


itiifitmiiiiiiiii 


IIIII 


Jj 1 1 1 il 1 1 

ru 1 « 1 i • 1 i 


l^fci 1 

BHi 1 


11 1 11 M 1 it 


1 1 ill 1 1 
1 1 11 1 • 1 
■ •mil 
i 1 Ii I • 1 


ii 
• i 


■ iitCiiiimiititii 
1 1 II hi 1 •■ If 111 i ■ 1 11 
i 1 11 Li 1 III 1 1 II 1 1 i Ii 
i 1 It ki 1 It 1 1 1 ii 1 i 1 ti 


■ III! 

I!!!! 






llLl i 1 M 1 1 • 


1 1 II 1 • 1 


1 1 






t j i • II i 1 1 


i 1 1 1 1 


li^ki^^l Ii 


i I II 1 1 1 




till Cl lilt till 




H I i 1 it 1 i 


III i 1 


til iKuii 


1 1 •• 1 1 1 


illiltlMlllllllilllil 


• •Ill 


i> 1 1 i 1 1 1 1 


mil 


III II Cl 1^ 


iiiiiii 


Ciimiimiiii 


mil 



iiiiiiiiiiiiiiiiii|iiiiiiiiiiiiiiiiimiiiiiiniiiiiiiiiiPiiiiiiii1Miiiiiiiniiiiiiiiriiiiiiiir 
■ • I ••■•••!• ]• i 3 1 il ill ill ■iiii:iiiiiiiiiiiX!i*i*tcii II till 

Ill i I i I I 1 1 1 i ] 1 1 • i I 1 1 • 1 1 i i • 1 1 ■ I • ij I ■ • • I 1 1 I 1 1 I t I I ■ I I imj 1 1 i i Ci I I i 1 1 II 1 1 1 1 I i 

iiiiiiiimii JiiiiimiiiiiiiiiiMi iiiiitiitiiiMiiiitiiii- ^ - 

liiiiiiiiiimiiiiiiiiiimiimtiiiii^iiimiiiii r 

mfiiiiiiimiiiiiitiiiiimmiiiiin iiiiriiiMtiiii 



20 



40 60 
Separation {pm) 



100 



1100 



FIG. 1 1 



\ 



10' 



10' 



a 



N 



10" 



1 I i I I i I i i^ 



1 1 ■ 1 1) 1 1 i II ■ 1 1 i 1 1 1 III 1 1 1 1 1 i 1 1 i;i I • 1 1 1 • I 

: »<i r-1 n 2/-1 il 1 2 

B!il!!il!!iBIIII7fti(llR0ii!!!!iniiii|iii!ia!iii!liii 

Sill I III II MMlvLii miif ^ — -- 
1 11 1 it I ij^^^il^B It lit 



10 



llliiliiilBiiiiitiili>!ilil!ll 

" iJliiliil 

^■^l^i 11 1 O ii itiiiiiiiiiMiiii 



till Ifltlliillitil-tli 



I II I II I III r 



1 1 1 0^1 111 




- » Model (lO^m) 
O Simulation (1(^m) 

^ Model (0.5^m) 
P Simulation (O.S^m) 



iiiiiiliiilil»l!l!i{l!l!iiiiiii!!!ll 

1 



IIIIIIIIIIIIIIIIII ri lit.... 

iiiiiOmiiiiimliimiiimCiiiiiiii 
miinmiiimiiiiiiiiiiiiiirii 
miimiiiiiiitmiiiitiiiiiimi 



II I Ii I III II I i 




iiiiiiiiitniiiiiiiiiiiiiiiiiniiiirii 

iiiiiiiiiiuiiiiiiitiii«iiiiiiiii 

lllltlllllMIIIIIIIIIII* Ill 



iiiiiiiiiiiidiiiiiiiiiiiiiiiiiiiiiir 

tlllilllllilUllilllliliiJiiiiiiiiiii 

intMiiMiiiiiiiiiii«iiiimiiii 

■ Miiiiiriiiiiiiiiiiiiiiiiiiiiiiii 
I II I III m ••III Hi I il I il 



rllltitllltliVllllllllllli 



iiiiiiiiiiiCiimmiiiiiiiiiiiiiii i/i tiiiifiiiiCmomiml 

1^20 

i!!l!l!!ii!Hiii!!llilli{!!i!!il!li!lill!il!lilie!i!iillill!|i!ll!ii!!iiaMi>iiii<!i!!i!!ii1 

• • 1 1 1 i;i 1 1 1 i^i^i t 



• lltitlilltllillllliilftit iilMiiiiiiiiiiiJii 

11 ■ I i 1 1 i ■ I <i » 1 1 1 1 1 } 1 1 1 c I i 1 1 1 1 1 1 ] 1 1 1 1 

liiiiiiiitiriiiiiitMMijiiiiii fiiiiiiiiitiriiiiii>iiiii]iiiiiitiiiiriiii 

iiiiiiiiiiiUiii iiiiiitimiiiiitiiiitiiili iiiiiilitiiiiiiiiiwitiiiiiit 



I II 1 11 1 11 



miiiiiimiiiiiiifiiimiiiiiniiiiiiiiiiiiitmiiiiiinimiimiiiiiiTi 



10 20 30 40 50 60 
Separation Oim) 



70 



80 



90 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 

Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 12 



200 



\ 



I I 



lu 



2u { 



0.2 ohm-cm 



130 ohm-cm 



7u 



4mohm-cm 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 14 




FIG. 1 5 



MODEL THE Z PARAMETER AS A FUNCTION 
OF CONTACT AREA AND PERIMETER 



I 



CALCULATE A PLURALITY OF SAMPLE DATA 
POINTS FOR THE Z PARAMETER 



I 



DETERMINE VALUES OF THE MULTIPLE 
COEFFICIENTS SUCH THAT THE FUNCTION 
FITS THE SAMPLE DATA POINTS 



■1510 



•1520 



•1530 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



OurRef.No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 16 



1600 

\ 



10 



l b... I ■ .1 

■ ^1 •■•laiiiiiiiitiaiiiaiiiiiiiiiiaiiii^ ■•••■■■•■•*•••• 
■•ijtt«aiiitaiaiai«tiiMiai«iiii«atait« 



10 



ii::::riK;; 



^— Model{20jim X 20im) 
Q Simulation (20^m x 20^m) 

Model (5|un X 5|im) 
► Simulation (5|im X Sfim) 



1 r 

■1610; ^16310 

ii-4in«l(iiiiiaiiiit(^tiiiiiiifait(iiiaiB»- iiiitiiitiaii 

■ (T iiiK riiiittitl ■••■FKiitaiiiiiaiiitit 

• tTi^l^^ iiiiii^ iiiltiitiiiaiattiti 

• I • t it I 




a ^^taii lAtfiiiiiaiikiiiiiaitiiiaiiiaiit 

■ I riTi^ •••iiiaiaiiriiaiaaiiiait 

'^•i V 



•iiiiiaiti* 



iiaiiiataiaiaataiaiviiiaiiaiaiaiaiaiiiBjtaiaiaiiiaiatta 


lairiBiBiiiaitiiaiBiKa^iiataiiaiatitataiti 









10 



20 



30 40 
Se|>aration (^fn) 



50 



60 



FIG. 1 7 



w 



^8 



•1710 




r 



1720 



•1730 



y=0 



x=0 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



1800 

\ 



4.5 



a 
n" 



2.5 



FIG. 18 














































































10 20 30 40 50 60 70 80 90 

Relative position y(|ijn) 



1910 1920 



FIGS. 1 9A-C 



1910 



y =100|un 
Z11 =76.12 Q 




1910 



920 



y = 80nm 
Z11 =74.96 Q 



B 




1920 



y = 50Min 
Z11 =74.91 £1 



Patrick M. Bible 
Klarquist SparioTian et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



OurRef.No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 20A 

2010 









i 








2020 






y =100 urn 






Z11 =39.51 SI 



FIG. 20B 

2010 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



2100 

\ 



FIG. 21 



MODEL THE Z PARAMETER AS A 
FUNCTION OF A SEPARATION X AND 
MULTIPLE COEFFICIENTS 



I 



CALCULATE A PLURALITY OF SAMPLE 
DATA POINTS FOR THE Z PARAMETER 



I 



DETERMINE VALUES OF THE MULTIPLE 
COEFFICIENTS SUCH THAT THE 
FUNCTION FITS THE SAMPLE DATA 
POINTS 



-2110 



-2120 



-2130 



2200 

\ 



FIG. 22 



MODEL THE Z PARAMETER AS A 
FUNCTION OF A RELATIVE POSITION Y 
AND MULTIPLE COEFFICIENTS 



I 



CALCULATE A PLURALITY OF SAMPLE 
DATA POINTS FOR THE Z PARAMETER 



I 



DETERMINE VALUES OF THE MULTIPLE 
COEFFICIENTS SUCH THAT THE 
FUNCTION FITS THE SAMPLE DATA 
POINTS 



-2210 



-2220 



-2230 



Patrick M.Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



2300 

\ 



FIG. 23 



i I ..t .1 * * 

■ •■■■•t2ii*tlt*liailfflllltiXtll»tll*ijlia»i««t*ijiiilia»itS 



Simulation 
IModel 




0 10 20 30 40 50 60 70 80 90 

Separation x and Relative position y (^m) 



FIG. 24 



2430A 



2410 



2420 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 25 



2500 

\ 



10' 





O Simulation 
Model 






125201 



30 40 50 
SeparstionOtm) 



2600 

\ 



FIG. 26 



10* I i. I . 

iiiiitiiiiiiPtMiaiiiiiiijtdiiiitiiifiiiiitiiiiirtiiiiiiiiiii! 



10^ 



N 



10" ■ 



10 




M«fl«lllClllllllltlll>ll 



tt <lll»tlllll*Ott(tfllt 



.^■>«jj...4 ;..,'rB^^^.M|^. 

^26221 



t •»•« !■••« Ill 



IMIItll*«MtMltll*ll 



Hint I fj J »■ ■ ■ r ■ ij « ■ « \" ■ ■ ' J 1 « ' ■ ■ I at »« •••lltlllMttt lUl'i^^^^ l*tlltt»lp«lltlltailtMltlMtll«»ll 

_ ModeMx,=ioniii) ::::::::::::?:::::::::::i::/yj:^^ 

Q Simutation (x^s30^ni) | ? •mj^ Z,, . . i 

ntodelCx^saOMin) { <■ 

Model ix^=50>uii) 



:2624i 



2610 




2612 



2614 



10 20 30 40 50 60 70 
Separation Oun) 



80 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 27 



2700 



\ 





Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 29 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 30 



3020 




3010 



FIG. 31 



3100 




\^ Model (x^=45|mi) 



'I I I J I I I ■ 

0 10 20 30 40 50 €0 70 80 
Separation Oun) 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



3200 



FIG. 32 




0 10 20 30^ 40 . 50 ^ 60 70 80 90 
Separation (x^) (urn) 



3320 



FIG. 33 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 




3500 



FIG. 35 



3610 



3620 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 36A 
(PRIOR ART) 



FIG. 36B 




3510 



separation (x) 




3620 



FIG. 37A 



15u 



lOu 




3720 



3710 



separation (x) 



.-■-At 

* ^ 'ill 

It 

5u 



20u 



Patrick M. Bible 
Kiarquist Sparkman et a) 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



OurRef.No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG, 37B 



lOu 




20u 



20u 



3730 



3750 



separation x=30u 




3740 



30u 



separation x=^u 




60u 



lOu 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



OurRef.No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



3810 



FIG. 38 
(PRIOR ART) 



3830 



Zll 



nlxnl 



Z33 



n3xn3 



3820 



Z22 
n2xn2 



3900 

\ 



FIG. 39 



Z11(Q) 



OOE+02 
6.0€E+(^ 

4.00E+a2-ltl 
3,00E+a2 
2.0«E+a2 
LOOE+02 
O.OOE+00-**' 




■ Meaairement 
11 Model 



Contact Dimensions (jj.m) 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



OurRef.No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIGS. 40A-C 



45^ 




Area = 950 ^im2 
Perimeter = 210 



10^im 



60|ini 



Measurement 


Z11 =64.31 fl 


Model 


Z11 =62.39 £J 




Area= 1600nm2 


Perimeter = 


340 jun 


Measurement 


Z1 1 = 38.33 Q 


Model 


Z11 = 38.81 Q 



eOjtm 




iOOMm 




Area = 3600 \iPn2 
Perimeter = 720 jim 



100|LLm 



Measurement 


Z11 = 16.24 n 


Model 


Z11 = 18.31 Q. 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



FIG. 41 



4100 

\ 



10 



10^ 



• •ill 1 1 1 1 ■ 1 1 1 • 1 1 1 11 1 i iTi I > ■ • 1 1 1 1 1 1 1 1 i 1 1} • II I • II 1 1 1 • 1 1 • I Ti 

itilMliiiiiiiiOitiiitlitliiilillii iiiitii>iiiiiiiiiiiiiiiti 

liltlliiiiiLiliitlliiililllltiilllilt iiJiiiiiiiiililiiiti 

liilltl llOlllllllll IllillllliltliiiiJiiiiiiii|iiMii|i 

illlllllllllillO(((llilltllllllIlllllllllllllllOiiiiiiillllllli|llilllilllllllll>llllllllllllllli 



— Model 
O Measurement 




10 



15 





ItllllllMllliJI 
M • 1 1 1 t 1 1 1 1 II 1 J • 
1 1 1 1 1 • 1 1 • 1 1 II 14 1 


■ iiiiiiiiiMiiiii 


• ■ • • • • • • 


• iMiii ill 


> 1 1 1 1 1 1 1 a 


lilllllllililllK 


1 1 1 1 1 1 1 /i • 1 1 1 i> • 


■ IMIlllllllllIII 


i 1 1 1 1 1 1 1 1 ) ■ 


! 4120! 

iiiiiiiciiiiiiTiiiiiiiiiiiiiiini 


20 


25 



Separation (^m) 



30 



35 



40 



FIG. 42 



20 X 10 |im contacts 
lOfim 



30 X 10 contacts 







mmimmm 




M ► 





lOjiun 



40 [im X 10 fim contacts 



10 Jim 



4300 

\ 



Patrick M. Bible 
Klarquist Sparbnan et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



140 



130 



100 



(IS: 



FIG. 43 


K^^^ — 4310 


1 . . ._ .._ . . 

Model 

Measurement 


L>^.. 

^ - 




1 \ 

4320 >^ 


4320 










4310^ 









ix10) (60x10) (80x10) 

Dimension of contact at zero separation (pm) 



4400 

\ 



FIG, 44 



0.2u 
A 



^ I ^ ■ Contacts- — ^ g | 



TOFT 



15 mOhm-cm 



-4410 



150u 



20 Otim-cm 



-4412 



P type Substrate 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



4500 



\ 



FIG. 45A 




DsBtanoe <Hi<>ran«3 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



4600 

\ 



FIG. 46 











0 p Q ^ 

3 pr^Ui 


) <j) 0 ( 


14610; \ 


14620 i 1 


j 14610 













10 20 30 40 50 
Dimensioii of source Oim) 



60 



70 




Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



4800 

\ 



FIG. 48 



3.00E+04 
2.50E+04 
Z11(Q) 2.00E+04 
1.50E+04 
1.00E+04t| 
S.OOE+03 
O.OOE+00 



II 




\ \ % \ \ % V\ ' 



Die Dimensions (^m) 



4900 

\ 



Z11(Q) 



60 
SO 
40 
30- 
20- 
10 
0 



FIG. 49 



■ 

I 



Die Dimensions (^m) 



Patrick M. Bible 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October 9, 2003 



5000 



\ 



FIG. 50 



950 




800 1000 1200 1400 1600 1800 2000 2200 
Perimeter of the contact bim) 




Patrick M. Bible 
Klarquist Sparkman et a1 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 245-66956 

For: MODELING SUBSTRATE 
NOISE COUPLING USING 
SCALABLE PARAMETERS 

Express Mail No. EV339201219US 

Mailed: October % 2003 



FIG. 52 



5200 

\ 



2400 



2200 



2000 



^1800 

a 



N 



1600 



1400 



1200 • 



1000 









■ 1 — ' 

( 


— Model 
0 EPIC 




1-5220 


















521oiTJ 










5210 































50 



100 150 

Separation (^m) 



200 



250 



